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Traditionally, development has been identified as growth of Gross National 
Product (GNP), even connected to the rise in personal incomes, linked with 
industrialization and technological advances, and pursuing the social progress. 
According economic theory, development is related to increases in income and 
production, always involving drastic changes in institutional, social and 
administrative structures, sometimes even in individual and collective beliefs2. Thus, 
Amartya Sen3, the winner of the Nobel Prize in economics in 1998, argues that it can 
be seen as a process of expanding the real freedoms of human being. The traditional 
approach, based on Gross Domestic Product (GDP) or in Gross National Product, or 
by individual incomes, can be recognized as insights to ensure and expand the 
human action towards social welfare and progress. Those freedoms are also 
dependent on other key determinants such as social and economic facilities, and 
political and civil rights. Industrialization and technological advances can, by 
themselves, contribute in a cause-effect relationship to expand the human freedom.  
Introduced into the international environment debate during the 1980s, 
Sustainable Development (SD) crosses the boundaries of economy, environment and 
society4. Thus, it will be aligned in this paper with society knowledge acquisition, 
transformation and dissemination towards the economic and social growth 
achievements5.The issue of SD has been a concern both, at a macro and 
microeconomic levels. Several methods have been followed in this scientific field, 
some of them based on critical theory6, and others based on the development of 
conceptualized models and frameworks7. 
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As mentioned above, SD is also linked to Knowledge Based Economy (KBE), 
as determinative of deep changes in the behaviours of individuals, teams and 
organizations. These knowledge assets have been used to reach sustainable standards 
of development and growth8. The advent of a new economic paradigm is embedded 
in the need to manage these new resources. The emerging new business models, 
built up in a global economy throughout complex networks, have its hard nucleus in 
a basic activity of the modern value chain:  the knowledge management and the 
value creation. Many companies, investing in the most recent technologies, tried to 
implement and develop solutions in order to achieve sustainable positions through 
their ability to acquire, develop and transform knowledge into expertise. The same 
approach has been followed at national levels, searching for an old and unresolved 
paradigm: the achievement of a social sustainable welfare standard.  
At a company level, the production and dissemination of sustainability 
reports, primarily by listed companies, has contributed to greater awareness of the 
SD significance. As stated by Milne et al. 9, both individuals and through organized 
initiatives, businesses are responding by demanding for behaviors changes, 
consistent with environment and social responsibility. Those companies are usually 
requested to disseminate to their stakeholders, information about environment and 
social activities. These reports are prepared by listed companies in order to mitigate 
the problems derived from the information asymmetry. In non listed companies, that 
information are prepared and disseminated on a voluntary basis. However, and in 
both cases, environment and social responsibility activities are performed which, 
from a strategic point of view, can also be managed and disclosed as a source of 
potential future returns.  
This approach aims to identify the boundaries of sustainability and its 
application at a country and corporate levels. With this approach, we try to identify 
the basis for a conceptual scorecard as a dynamic tool in order to monitor the 
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5.1. The boundaries of sustainability 
 
The conceptual world of development aggregates, according Jabareen10, seven 
distinct concepts and derives in an ethical paradox between sustainability and 
development. In fact, sustainability has several concepts and meanings in its 
theoretical foundation. It is embedded in a fluid mix of interrelations which is the 
natural genesis of freedom as argued by Amartya Sen11. The next figure will focus 
on an integrated overview about the sustainable development boundaries and their 
linkages with the unresolved paradox (sustainability can inhabit, independently of 
the environments and ideologies). Define what should be sustained is, in its genesis, 
a complex process, embodied in controversial approaches, and usually identified as a 
source of contradictions12.  
This figure 5.1. tries to evidence those contradictions13 and point out the 
interrelations between multiple concepts, deriving in a continuous and controversial 
ethical paradox14. Traditionally associated to ecology, sustainability aggregates 
several domains, apparently contradictory, such as economic growth, social 
inclusion or even climate changes and renewable energies. Development is, in itself, 
associated to economic features and interests. And, from the merger of both 
(economic development and environmental protection), derives the paradox. Hence, 
the equilibrium between those pillars are affected by human behaviors (individual 
and collectively) and actions. Interlinked with that paradox, SD aggregates other 
concepts15 as: 1. Natural capital stock (tangible assets of development); Equity (its 
social dimension); Eco-form (the ecological design and human spaces); Integrative 
management (the merger of economic, environmental and social issues); Utopianism 
(the desired human habitats); and Political global agenda (the new global disclosure 
towards sustainable development).  
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entire society). Those activities can be more efficient, depending on the context that 
allows and facilitates their development, and also depending from the human 
behaviors changes. Hence, SD is broadly defined as “the process to reach a steady 
state where both humanity and nature thrive”18 or as the process to meet the needs 
of the present without compromising the ability of future generations to meet their 
own needs19. 
 
Sustainability at a macroeconomic level  
The deep transformation verified in the economic, environment and social 
development, requires a framework, which easily translates the real status of the SD.  
The need to capture the changes operated in this domain, has been one of the main 
concerns in the achievement of a global development pointer.  Similarly to the 
approaches followed to the Knowledge Economy20 (Milne et al., 2009; Smith, 2000; 
Kelly, 1998) analysis, the systematic use of an index system can, on a reliable basis, 
measure the state of the art for each economy.  
The framework followed by Eurostat21 in the field of SD, aggregates eleven 
key indicators, integrated in nine (A to I) different themes. Table 5.1 shows the 
corresponding themes and indicators, some of them used in this paper, in the scope 
of empirical evidence. 
  
                                                                                                                                                         
Japanese Companies Create the Dynamics of Innovation, New York: Oxford University Press, 1995; 
M. Polanyi, Personal Knowledge: Towards a post-Critical Philosophy, London: The University of 
Chicago Press 1958. 
18 R. Garvare, Richard; R. Isaksson, Raine, Sustainable Development: Extending the Scope of Business 
Excellence Models, Measuring Business Excellence, Vol. 5, n. º 3, 2001, pp.11-15. 
19 WCED – World Commission on Environment and Development, Our Common Future, Oxford: 
Oxford University Press, 1987. 
20 M. J. Milne, H. Tregidga, S. Walton, Words not…, op. cit.; K. Smith, “What is the knowledge 
economy? Knowledge-intensive industries and distributed knowledge bases”, Innovation Policy in a 
Knowledge-Based Economy, European Commission, May.; K. Kelly, New Rules for the New Economy, 
Middlesex: Penguin Books, 1998. 
21 Eurostat (2010). “Monitoring sustainable development in the European Union”, Sigma - the Bulletin 
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Table 5. 1. Sustainable development indicators 
THEME HEADLINE INDICATOR 
A. Socio-economic development 1. Growth rate of real GDP per capita 
B. Sustainable consumption and 
production 2. Resources productivity 
C. Social inclusion 3. People at-risk-of-poverty or social exclusion 
D. Demographic changes 4. Employment rate of older workers 
E. Public health 5. Healthy life years and life expectancy at birth, by gender 
F. Climate change and energy 6. Greenhouse gas emissions 
  
7. Share of renewable energy in gross final energy 
consumption 
G. Sustainable transport 8. Energy consumption of transport relative to GDP 
H. National resources 9. Common bird index 
  
10. Fish catches taken from stocks outside safe biological 
limits 
I. Global partnership 
11. Official development assistance as share of Gross 
National Income. 
Source: Adapted from Eurostat (2010) 
 
From the table 5. 1, we have selected a sample by convenience of four 
headline indicators, namely the indicators: Growth rate of real GDP per capita; 
Resources productivity; people at-risk-of-poverty or social exclusion; and Share of 
renewable energy in gross final energy consumption. Then, we crossed the growth 
rate of real GDP per capita with the other three indicators, in order to obtain an 
overview of the European scenario in some structural themes. The same approach 
can be followed for all indicators stated in the table above. Complementary, we tried 
to evidence some of the contradictions set out by Jabareen22, in particular between 
Growth rates of GDP and Renewable energies and Social exclusion. 
Comparing the growth of GDP (2009-2011) with the % of renewable energy 
in final energy consumption (headline indicator n. º7), we clearly conclude that the 
policies effectively followed are not consistent with national GDP growth rates. All 
European countries are below the target fixed for renewable energies use. However, 
some countries have selected the use of renewable energies as a priority. It seems to 
be the case of some Nordic countries, Austria, Latvia and Portugal.  
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range achievements (turnover and other financial features). It is also aligned with 
knowledge management and the processes used to create, capture, transform and 
disseminate it to stakeholders, most of them included in the sustainability reports. 
Derived from the minds of workers and their values30, knowledge is recognized as 
information, beliefs and commitment31. As stated by Davenport and Prusak 
(2000:5):”knowledge is a fluid mix of framed experience, values, contextual 
information, and expert insight that provides a framework for evaluating and 
incorporating new experiences and information. It originates and is applied in the 
minds of knowers.  In organisations, it often becomes embedded not only in 
documents or repositories but also in organisational routines, processes, practices 
and norms”. Thus, knowledge arises as a dynamic learning process that occurs 
between individuals, teams, organisations and communities. Hence, SD will be 
explored in this paper, aligning three different structural blocks: Value Creation 
(Economic Growth); Environment Responsibility (Environmental protection and 
Eco-efficiency; and Social Responsibility (Social progress and welfare). 
Monitoring the sustainability performance indicators, associated to the 
existing management and measurement systems, is an important step in making the 
concept effective at a corporate level. As mentioned by Dudok van Heel et al.32 we 
should resolve the lack of robust measures of corporate sustainability performance. 
Searcy et al.33 , in the design of a system of sustainable development, have drawn 
three important guidelines: 1. Indicators should be useful, both for internal and 
external stakeholders; 2. Indicators should be built based on internal and external 
initiatives; and 3. Existing indicators should not widely used in management 
decision making. Nowadays, companies usually monitor some key performance 
indicators in their management systems. This is the case of the sustainability reports 
produced and disclosed by listed companies. 
Measuring the performance also appears, at a corporate level, associated to 
the processes of acquisition, capture, transformation, access, diffusion and re(use) of 
knowledge34. To create insights, skills and relationship is probably the key objective 
of any knowledge acquisition process. However, company’s culture should be built 
on knowledge acquisition, sharing and use processes which drive the technology 
choices inside the companies. A set of metrics (financial and non-financial) is 
required that measure the value creation resulting from those activities.  
A Balanced Scorecard35 approach has been followed in certain companies, 
sometimes by adding new perspectives (environmental and social responsibilities) to 
the traditional framework. It provides stakeholders with a comprehensive framework 
that translates a company’s vision and strategy into a coherent set of performance 
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31 I. Nonaka, H. Takeuchi, The Knowledge…, op. cit. 
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measures. These measures should be simple, widely accepted, directly linked to the 
three pillars of SD, and directly tied to relevant internal initiatives36. In order to 
illustrate the main key performance indicators used to monitor the structural blocks 
of sustainability, we present in the next topic an overview of the non financial 
companies which currently integrate the Portuguese Stock Index 20 (PSI 20). 
 
Sustainability at a microeconomic level 
The Lisbon Stock Exchange (LSE) was founded on 1st January 1769, and 
since there, several modifications have been occurred. The merger with Euronext, 
agreed on January 2002, has resulted in the change of its name into Euronext Lisbon 
on February 6, 2002. Since this date, members of Euronext Lisbon have been given 
the opportunity to negotiate all products of the spot market admitted to trading on 
other financial markets, including Paris (Euronext Paris), Amsterdam (Euronext 
Amsterdam) and Brussels (Euronext Brussels). Thus, there are several Euronext 
indexes resulting from such transformations, in particular the index that supports 
part of the empirical evidence shown in this paper. 
 
Listed companies (16 non financial companies and 4 financial companies), 
currently integrating the PSI 20, report to their stakeholders, on a regular basis, 
sustainability information, including the activities effectively carried out. Through  
a content analysis to those reports (CMVM, 2012), we evidence, in the figure 
2, the main vectors of sustainability. The content of these reports are normally 
produced using the corporate Management Information System on Sustainability, 
which complements the Management Information System that prepares the financial 
information for the annual reports and accounts. 
 
We have identified six important vectors that drive sustainability: Economic 
Value Creation; Environment; Innovation and Quality; Social Development; 
Information and Communication; and Human Resources. Broadly, companies are 
involved in several certification programs (v.g. PEFC - Program for the 
Endorsement of Forest Certification; ISO 14001 Certification, etc), and in multiple 
social activities (v.g. Sponsorship to culture, health, sports and social economy 
organizations, among others). Complementarily, most of the companies under 
analysis have declared biodiversity as a strategic area of their activities. One of them 
as disclosed, in its sustainability report, the following principles: “1) To develop 
biodiversity management capacity in the design, construction and operation stages 
of motorways, and to include the assessment of its impact on biodiversity, aimed at 
minimizing the negative impacts arising from its activity, enhancing positive impacts 
and compensating inevitable impacts; 2) To foment knowledge about biodiversity 
and to strengthen collaboration between the academic-scientific sector and the 
corporate world by carrying out studies and initiatives that can be applied in the 
company’s activity; and 3) To implement regular and transparent reporting of the 
Group’s performance in terms of biodiversity, verified by independent entities, as 
well as developing internal and external communication channels that reflect the 
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integrates, in the long run, all of these issues towards an integrated value creation 
process.  
 
5.3. Final remarks 
 
Multiple interpretations and practices can be found in the scope of sustainable 
development. Their boundaries are vague and their vectors are linked to multilateral 
cause-effect chains. The intrinsic paradox appears in the current literature as a never 
ending story and as an unresolved paradigm. However, it allows us to identify its 
structure and to establish a systematic and dynamic framework for its performance 
analysis. 
At a corporate level, sustainability is based on several strategic vectors: 
economic value creation, innovation and quality, social development, environment, 
information and communication, and human resources. However, all those pillars 
derive from the macro level approach. As largely cited and explained in the 
scientific literature, sustainability derives from three different axes: Economic 
growth, Environment protection and Social progress. These axes can be used as a 
catalyst for individual and collective change, promoting eco-efficiency, innovation 
and entrepreneurship. 
As mentioned by Moahmed et al.47 “Sustainable Development decisions in the 
existing knowledge economy are based on very extensive and heterogeneous 
knowledge fundamentals. ICTs have been one of the factors that created such 
voluminous information challenges, but also offer a range of opportunities for 
harnessing information to improve sustainability”. The search for integrated 
knowledge management systems is also, in this field, a way ahead to value creation 
and for the economic sustainability achievements in the long run. Those 
technologies allow stakeholders for a deep integration in the entire value system and, 
therefore, contribute for the asymmetries mitigation. 
As a dynamic tool, a scorecard is never complete. World (economies, 
environments and societies) is changing, albeit sometimes quietly, both at an 
international and domestic level. The framework and the indicators suggested in this 





47 M. Mohamed; A. Murray, M. Mohamed, The role of information…, op. cit., p. 750. 
